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(57)Abstract: 

PROBLEM TO BE SOLVED: To speed up access. 
SOLUTION: An SRAM cell is rectangular in a longitudinal 
direction, nMOS transistors QN1 and QN3 are arranged in a 
region 13A at one side in the longitudinal direction of this 
rectangle, nMOS transistors QN2 and QN4 are arranged in a 
region 13B at the opposite side of this side, pMOS transistor 
QP1 and QP2 are arranged in a central part of the rectangle, 
and element separation regions 14A and 14B are formed 
between the regions 1 3A and 1 2 and between the regions 1 3B 
and 12. And pMOS transistors QP1 and QP2 are respectively 
arranged at nMOS transistors QN1 side and QN2 side within the 
region 12, bit line direction is perpendicular to the longitudinal 
direction, and the word wire direction is parallel to the 
longitudinal direction. Also, nMOS transistors QN1 and QN4 and 
pMOS transistor QP1 are respectively arranged at one end side 
of said perpendicular direction in the regions 13A, 13B and 12, 
and nMOS transistors QN3, QN2 and pMOS transistor 52 are 
arranged at the opposite side of the one end side. 
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nMOS h-5>t>**QN 3 
&^*W-tt«|BJ« 1 3AKKasn. nMOSh7> 

fBJkuHPM 1 3 b t tm 1 2 £<pii9KS?att«t* 1 4 

1t-C*&» nMOS I- 7>^^QH 1 , ON4Si;p 
B^l 2^[&^^*f5j<D-3Sffl^fi2a3n. nMO 
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£B^^-x8. <8)ttUH»<z>!)e-l&*«(BS 




Sh*>S>**£* S«&ifct>'82<0nMOS h?>*J 

1£U$I2<>>pM0S h2:/^A*££flrAfcSRAM 
-te * £ * * 9(WSHtC *rt * "C, 
^i^O'^2<30nMOS H^>^A*jWI*J«Sft*£ 
®<P n M 0 S JgJfflffl* £ t>' i a tra 2 <D p m 0 

icm 1 pmos h?>^**±5n hmos i-7>vx 

OS h7>^ft^2nMOS h*>VA 

tm 2 p mos h 5 h 

2hmos h^^^^^y- H <t^ra.^3n/c.^2C 20 
MOS^»<-*±, 

tf? K^^t^M 1 nMOS Y 7>i>A*<Oti"t> 
t<0mtc&&21\ % y-htC9~K*^f*3ftfc»3 
nMOS 

4 nMOS h^:>*>A*£. 

U5n, tfeSI2pMOS h7>^^y-l-^Sl 30 

nMOS h ?>^A*4>F W>K8tfi*ftfcCMOS 

SSRAM-trA-tCfc^T. 

S£gl nMOS h?>^A£<hS£SJ3nMOS 

a * 1 tip^iaa $ ft* 

tm* nMOS h7>^^^i^4 nMOS h?>>> 

a * <lt>«b 2 w&cess n, 

21^1 P MOS H7>^^i^2pMOSh7>^ 
A * tffi 1 £ Sft# 2 f&PflWtift 3 ?ft«tCE 

s*ft, 

|RaiOlBK:*^««R«*«B*S ft; 

ftftiT&CMOSaaSR AM**. 
I IS** 3] iiSaUnMOSt-^VA*. $4n 
MOS Yzr>i>Z*RV# 1 PMOS 

±18.^3 nMOS K 7 3f2iiMOSb?>^ 

a^ro*m2 pmos F7>yx*#*ft*ft3*#iM w 



#H¥9-270483 , 

2 

Jg. .^2^R^B3WW^JtS#*^<i:BBitft^^ 

Ci«:»ttiT&l«**2Sea<OCMOS3a[SRAM-b I 

I 

[SS**4] JbSESl nMOS h*>S>X*£±K» 
3 ii MO S h y > S/X * <t *JJtEWW 

ft* 1 nMOS b ^>^>«>— 1fif©nfll*t9l*>Wt 1 
S*3ilMOS h7>^^^^iia2^^pS^^^ s ! 

±ge.^2nM0S h^>i>A*£±K*4 nMOS h ? 

* varrtucatas ft, 

Sfc#2nMOS h 9 >5^A nfli¥OT*!SliS£. 
t£4 nMOS h?>^A*C9— *<DnM*««tta**£A* 

Ci*1»»ir&S|!l*9i3KttOCMpSfflSRAM-b 

[I»*^5] JiSa^l pMOS *-7>^A2#±aE3*l 

3iP.iarts>±ies? i fj^J^Easft. 

±S2f&2pM0S \v^V*5i*imZ®?&ft<0*^ ■ 
Ci^miTil^«45e*R^>CMOS3iSRAM^ 
[tt3$9T6) JtSE^l nMOS 

£±Ezau pmos f ^>j>A*<E>y- h i^i #031 

>#:a:>** h*-;i>£ii<?t:±Sa£2pMOS 
VA frO K U ft, 

±12.^2 nMOS h ?>S>;**fl»'- h±±a2#2 pM 
OS h7>^^y-hi^l*^2^^'J3> 
ENrCjUftls-Cfeft, St^2*VV'J:3>**:3>*^ 
*-**»-3"CJbffiSll pMOS h7>VX*<Q FW 
>ir&fc<*ftTi>*, 

[§B*3f 7 3 ±S2CMOSSSRAM-b;Hi^T'^> 

Cttft'&t? &&&& 3 6 W > Tft^ i oicisas 
OCMOSSiSRAM-b^* 

[lg*3S8 ] ±S*3i»««C±Safi^*l«ilBiftA<f 
o r ±SB«»Stt Wft«W«B S ft, 

msiifft^^ea^ft. 

C^*»»iT*Sil^3l7f2»a>CMO$ffiSRAM-b 
IB6*W9] ±S» 1-4 nMOS by^VZfi&V 
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OCMOSfflSRAM isAW&WZ W3nfc>*»J 

l £ tT *> uv><D®2mn ± . 

1 ) 5A^9Se»<^>CMOS32SRAM-fe 
i*CMOS52SRAMHr>M*, ±SB)€^0[>S^fSKD- 

-tsa^y-t^ru-m. ^dcmossssra 

M-fe^i^2^<OCMOSS$RAM-b^<b^^ 
'^^^ <h & ft a^ffij cc-?<, >x£&ic sea ^ 

n. 

Sfc^lffsOCMOSfflSR AM4rA£>Jhiasr3 nMOS 
Y?^<sA*<D>/~ Y&M ft hXtkv- K*9 

lt^2^<OCMO$Si$RAM-b^±IE^4 nMOS 
StS& 1 ff2OCM0SS2SR AM-fe;U9-k£aSiM n MO$ 
^2fl$<DCMOS5SSR AM*fe>KD±IBB3 nMOS 30 

[S3#a?I2) ±S2CMOS3s!SRAM-fc;U*. ±12 

&tr^ hlS^fSjtc^L-CKasn/c^^CMO 
S^SRAM-b^StC^-^^^bT^ Ha<CJK4*2 

n. 

snte^-^^^ccwwsnri**. 40 
a, 

[0001] 

I9km>&?zm&9f)#&mt. cmossssra 

[0002] 

[ne^wttK] c<d!s<dsrami*. >^»;ht^^dr 

A M<0* ? tf < 7 7 7 7 7 D * zfic J: 



[0 00 3] 01 0t*, f£«ti>SRAM'feA'14><'{*- 
>0"C^^o 011 (A) tit, 01 OOOWT'* 
->tttf£u/c@*gE|T'&0, 131 1 (B) liCOIalJPS 

o>te&*&wm<utt~imummv*>i>. sra 

M-fe^lti, pMOSIRi*2inMOS^3i<9fB^c 

vcc^Kasnru*, ^c^a^r-TS-r— *tot'? 
->Tg2a<*nTc>*. pMos h 7>^^qp i i n 

MOS F5>^^^QN 1 £rCM05^>/v-£as^ 
pMOS l^>^**OP2<!;nMO$ h?> 

[0004]^ jrjLKIft S 1 - S 4 RCHKiMttMlfitt 

vccijy^iaMiitAO, s&«&mt$isvs 

Stt.**;UjEttJ|l2 3-0*9* t'-yhtSBLWBL 
it*fi>\>B&Mt$av*>Z. **)^V*>&&G lit, 
PMOS H>^^OP l^nMOS I- 

on i<?y- h*^* v *<?>-*mifi^>zt?i 

ft&MPZ txmfcZtlX^Z. Iff ;:3>S2f$G2 
It. pMOS h^>^^QP2^nMOS h^>t> 

^^QN2<?>y-h^^. -ec9~«s^3>^ 

^^QP 10pS^mXt«P 1 dinMOS h7>*> 

>^^^ON2^naS^«ff*8J[^N2diti, 

fc. nMOS h7>^^QN lOn3S4^i0#ffii«N 1 

* fijwssms 4 <ctfmtttt0H6«v s s tc««*£ nr 

[00053 SRAM-b^lfciSdii^tifc^-^^K 

9- K«lWL*J^U^^5^rnMOS Y ?l<i>A* 
QN3^cxoN4^*>tr5n^ cntcjro. ^-^h 
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»2pMOSh7> f ^^i^ St*ltt«±»3P2« 

«©no>» 3 bwcks* *v a» 1 tw ± aw a %m 
t vmivtfcz 2 mm t urn 3 mmt <m tcm+mm, 

#. T****aatfcT*C±*Wtt*CMOS3SSR lSITCt*, ±12511 nMOS £4nM 

* # •en±e»i««i. »2»«rotii3»«©±k«** 

[ 0 c)08] * rtiPBiUMKWWP— ttMtCBBd ft. ±SSJ&3 nMO 

[WUiK^iteaCKO^Rft^e^ffW^} Sh^>i>**. S2nMOS I- 9>2?A*|ttMRE2 P 

^P^^34a^lRO'^2<^nMOSF^ MOS ^ >J>*****i-€*i!W i W«* *2I»*& 

Ml &£X^20n MO S I- ? tf* 3«l«0»»*l*littA V^I^ftttlBltcKa 

mZVpMOS h7>^^6«r*^cSRAM-bW 20 [00 11] C ©J^Jfefcii^Ualiw * 1 nMOS I- 7 

Wt^^^^^t. %»l^DtSI2<DnMOS >S>**3K«*1 pMOS h 5r h*dtf 

h^>^x^^^3«n^S^raOiiMOS^B£iim »3 MMUK <ett*). *2uMOS h*>s>A*atrar 

i &y^2(D pMOS ^ 7>^^*w?n 2pMOS h*£t«»#Bittuc 

[0009] gl^ui^nt^ l-sayjftfcAOfcr? F a-Ctt, ±E*1 nMOS h^>^x^<t±IE^3nM 

gssgg > 41 S ap t*, b'-a t> 555a»5tMA os ^>s>**±#j«»^£MUi&*i*tc3fc 

^pgn. CMOS»SRAM**<DT ******* Mtl, JSW1 nMOS h v > 324^9 

it spatt#is«t4«**tiLfiW6i«i«>wtcfl!i pm 30 «tti^w«r*o. jjasf2nMOS^>^ 

OS b?>i>*fitntl nMOS h*>l>A*&«Wi| ^i±I^T4 nMOS ^>^^i«I^iBS 

tfttsn. SttlpMOSh7>^^/-hi*» Wfli*«(CM8n, ^2nMOSH>^^ 

1 n MO S F 7 > ^©y- I- 1 C -#<&nffi4M9f*t#sUt*4nMOS h v 

lfct«£<D83tC^2pMOS h7>«^>i»2nMOS [0 0 1 2] CggB2Hfetttg Antf. ±SB^ 1 

Y5^*s**±&mm&z*i* st^2pMosh7> «iww*a>/«jr nca*o-c. OMOS^SRAM 

^5?<D^hiS^2nMOS h7>VA^CDy-h ^^ffl ^WPI^fl^ fei&Cg * &£L52h%&& 

^^s$n^2CM0S^>'<-^, »i tr-> h rj^ m2*m<o a3jmx it< ±&m\ pmosi-7 

1 nMOS h ^>^^<^KU^>i^Kvc1|f >i>**3*±Sej*3 ®.W*D±&8 1 ^WtcKSS 

5>>:>x*±. |52t:7httt2ttr2ftMOSh^>^ 22* 2 

A5r<oKu^>iwa*c*««n. y-nc*7-K* [00 13] co«jasiiecj:n«. 

«<CR5J«Sn. 5&31 pMOS^>^W-h^ MOS5&S R AM ^ rt T ' CT ^ BflffiOTtf *3 < 3 »k 

^2nMOS h 5 >yx3r©rw-f 11. Eft CMOS5gSR AM^;W r i TWmifSf^^'r ; Sr ^tt . T 

312 pMOS h7>*S*fivy-V&&%l nMOS h ^jM^y^tSl^ * 2 OTPgjjMfrCtt, -t 

7>^*fl!>h"l/^>tc8lSSnfcCMOSfflSRAM 1 nMOS h 7 >V* fO/- h £±t&8 1 pMO 

**(etH.T stti nMOS^^na^3n s h ^>*>A>©y- h i *<o.* i * y *"J3>e 

MOSh7>i>^^6^1^(CS2H^n, tt*2n «Titt*UT4*«>, Wl^H3^a»^* 

MOS h 7>^^4fl»4nM0S h?>^**±# 50 r±B»2 pMOS I* F > 



[0006] 

ti. pMOS»i*2inMOS^3^>ft1(C3K-r^W0. 
fcT^ h^BLg»^Bjjg^g.faXi ^T^ SEA 
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±k*2 p mos ^ 5 isvztoy- v ±# i #<z>5&2 
[ooi4] c os? 4 gig cc ^ nt x.jt> a V U .3 >J C i: 
i ft)g&tr$ 2^ti-en^-nm§^^^r(*i-ija io 

COO 1 5) £2£^OCMOS!2SRAMHz^tf^ 

v*>z<ox\ .^ssgjc^n t^ tr y h^^ iM.<-r 

4TC«*, ±ia*3«i|Stt:±B2fi**|flflil»ifitA<t*rttt: 

#r5>K;*MT * soa- 1 * a r ±ieiSMtt«is«3W 

^iS^^^TfijurfG^Tgessnr^^r-, sram 
mmqfefft ■•«Mratt{-ifc< i,frq>£B»;»*5_ 
[0017] i2^^7B^t:'rt. JbS£3& 1 -4 n 

mos v i ?>vz*3iiOu:±.zzmnz.zfZ!2 pMOS h 30 
v > * it. Jja£«©«Mfcj£ cc-^c >r>S £*f f*K« 

*k>x» a^ti»tt(cj:Ogjfe/c»-^pgiw^Bsmm<f 

[0 0 1 6 3 ff2&W93I8ftttt*. IS^l7bS8a> . 
^Tn^> 1 -^lett^CMOSSSSR AM-fcr^*stS^ 

CMOSMSRAMt^Sb, r^CMOSfflSRAM 

t&&*) % ±se.»<*y -fe^rwt*. s&hh&ocmo 

S^S R AM-fe^il^2 ^<OC MO SSS R AM-bvU 

Etc ES $ n. SW««E>ttfi**lSl<c 7 - KftPKS $ 
n. ttWUBOCMOSSSSRAM-b^iiaspSnM 



*$KH 1 9-27046$ 
a 

KHKtMlSn. tt3J2J&<0CMOS32SRAM«te^O 

±12*4 nMOS y v >v>z*oy- htmoAUm 1 # 
3 n MO 5 h ^ s^y- h ^Mttofceauc 

fc?T*9, BffUKOCMOSfflSRAM-bA'OiJa 

rtt7-K««:ttttsn. tt»2«©CMOsassRA 

M-fe^±IE^3nMOS h^^^^^h^ 
tt* ] «03S4 nMOS h y % sVA*VY- Y ±&&U 

[0 02 0 3 ZQMQmVklZSitWt. ^H^MI^jiiii: 
Hg^^O^^CMOSSgSRAM-teJkffl ^ 

g sgeib^ pite ± u h t «, o ty&z #rj> . &z&m 
<K>miom&x-& % jbsacMosfliSRAM-b^tt, ± 

-tiftK. U X ES 3 tlfc tt»<0ifeC M O S 3i S R A M 
*R^CMOSS!SRAM-feA^d ^^r^tCKa^n/cr 
[0 02 1 3 b'? URtiSSRAM-teArt^ty-FiC 

RAM-b^«C^r-^r9^fc'^ h«iC^5n, {ft 
f-WCMOSSiSRAMt;^'at. i?Ba^B2a3 

g. -top, ^-^/<^ 2 ^Bfs^^<ri>,cj ^c 
[T02T3 "* 

^te^^s^rio mi <a> t*^ i^sram^ 

1 ocoiaBs/^-vsr^iy-cfeo, mi <B) t*.^2^ 

SRAM-feJU2 0<?>a»»^*->«:^LfTl-&. ^135 
SRAM-feJH 0 J RO'B2^SRAM«fe;U2 0«V^n 

iEi?&<bu-ct*iii i <b) Lcttiz&omtm—v : 
u-^7^F'^->^io<9«eni.s^»), 

HSl+BLi^iBagn-Cl^. 9-KWWLI*. SR j 

AM-fe^ofet^a^fftcatort**. 
[0023 1 02-7 «Cfev»r, 01 oRcxai 1*0 

*/c, ari^SRAM-biH 0i^2fl$SRAM^ 

/U2 0 4r4h6r**«:4>Bi— w*tfoTt»*. a 

2 (A) .?l^SRAMt;H0^j)?^(fe 
(B) t*@2 <A> conB-llB««:ffl^fc»riB0X'^ 

I 

i 
! 
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03 (A) C*. 02 <A) OMfr-l/lC, 

03 (B) **, 03 <A> (0><*->K, >*^K 
(iff 2 EOffiBU* * - > £ fc/ - >0 -C*> 

06 (A) t*, 03 <B> 0>H 7$ F 
itt&l//cia«BrA* # ff HBSRAM-feH' 1 OOftU 

aaau<*5t »jfltc w<rtr* * ^ft-ens^x im&p y 

[0 02 4 ] 02 (A) ttfcl'f, 01 Oi^fK' 
ti. t>MOS?P.«ll 2lipMOSfeFJ*2tc^l/. nM 10 

3A2UX1 3 B«nMOSr8*g3tC*JlfcU, 
?k+ftmm 1 4A&CX1 4Bt*£*0»«*4«*I& 
T&fcfc, Sn^SRAM-feH'l OOXtfrS] 
**»k:pMOS«I«1 2#KS3ft. -32 

mixvfo&mic*ti*nriMo$im\ 3 ar^ i 3 b 

^iBHSft, pMOS^l 2£nMOSWtfl 3Ai 
oraWpMOS^l 2£nMOS?S»sU 3B£<PRa 

tc-enen^^tt^ 1 4 a&o* 1 4 BdW^m: 

nMOSiEHU 3A£tf I 3B«t*ft*eft. 02 
(B)^T<iD<, n3l-£«#£&l 5<0p5a^xjH 20 
6^2^ 1 7j*)K3£jfti*JvCl»&, CfttCtfOpMOS 
8*£ 1 2 I*. n3*£&{*£$5 1 5 (^S^ctfaaSftr 
I**, y a KKfte 1 4 a 1 4 b t**ft-eft % 
7R+frmm 1 4 A£tf 1 4 bo-»-c*>*. 

[0025] pMOS^l 2tCt*pMOS 
*QP1 ipMOS F7>^^OP2i«fiX^n, 
nMOSIK^l SAKlinMOS F^^x^QH I t 
nMOS h ^>^^ON3i^fl^n, nMOSte 
*?t 1 3BtCt*nMOS h7>S>A^QN2inMOS h 
7>^^ON4i«B£3nU'4, pMOS^V 30 
V**QP linMOS h7>^X>QNl tX'W ? 
7 P p ^ 7'(^)-^C MO S >^>'- h, p 

MOS h5>iJ*20P2±nMOS h^>^*£QN 
2i"C7»J 7 7'<Dffr£<7>CMOS^ 

WtfLZftZ. 11MOS h7>$^**QN3£tfQN4t* 

[0 02 6] 0 2 (A > <9^*~>tt. ^l^SRAM 

SR AMSSSKte^T, 

p&tfN 1** n-en P Wft n mm 

[0 02 7] pMOS h7>VA£QP pS2#« 
<*iipn£P 1 s&tfP 1 d±. eftfc©IWG>* + >*/HK 

JfiG 1 CCD-SliT'**)*. pM0Sh7>yx^QP2, 
nMOS h?>t>**QN I, ON2. QN3RWON 50 
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4©'/-H**lveft, #»Jvy3>B«G2l). Gl 
0. Wl 0R^W2 0CJ>-WT?^>^. pM0SH5>^ 

ftpMOS F^Va^QPlOpB^WttRiftPl s 
ZfctfPl dCCttltt/CV*. nMOS h 7 >*>**QN 

lW«MfrB3BSnfcy-hi«rf«*Tl**. nMO 
S h5>t^**QN2-aN4t£^TknMOS ► 5 

[0 02 8] nMOSf^^^A^QKUpMOSh 

cor. v»;3>k»g i omnifto. Prt* 

tc. nMOS h7>^?QN2 ipMOS h7>W 
*QP2 i«lfSRAMtJb 1 0C0Y*|Slffe)»R!ltC 

EB3ft-ci*&o-c, #i;^»j3>i3«G2 0^95^ 

IZ<?X\,>2>. nMOS h7>^A^ON 1 in MOS 
h?>VX*QN3±t*. na*59f*0MNl d*9M 
rY^rffliCKSSti, nM0$F7>^^ON2in 
M0Sh7>^7QN4ilt nH*«#tW*N2d 

#*arYiwcKfi;*ft-cw& # */c, pmos^? 

>^^?OP 1 ZUXQP 2 MO SiiP.ttl 2 
O11MOS h7>^^QN ) WnMOS h7>V 

A^oN2itcfiga3ntir^. cn^citt sri 

JE S R A M -fe * 1 0 CO Y7j fr<0t6£*i < bfio.^ 1 M S 

[0029] 03 (A) -Ctt, »^tU/c*D®2 
(A> 4H^##£^BSO*C 03 < A) 
tCA5<,>r«>, 02 (A) tmfelCSl ^SRAM^l 

OG2 l\Z±&2^<OJ>'<-?Nl<0?oMmv:mK> 

t>tixi>&. -ra^fc, #'jv>;=j>ge.iaG2 0<z>— as 
a 1 ^cxc a 2 ?:a->r^ 5r;ise$KG 2 1 rtftidsn, 

4< »; is ^ >E^G 1 0 <D-3S <!; n 3S*«*IR«N 2 d 
icortfjtf, n>?i?ht-^CI)lWCI)2?:a'5t 

[ 0 0 3 0 ] SiSKtfUC-?C>r \ts *1*SRAMW 

1 0©X*W+**«:«B«*iflM6«VCC*iBIBS 
ft. .ffl«SRAM-te;H OiOX^-^ac/ftli^ 

cc*neft«ffsti«iftwv s s 1 1 ^o*v s s 1 2^ 
EK^ftrir^. Cft6SiRB»VCC, vsi \&v 
vssi 2^>rftfeY*ifijiW*cfltort^. s-w 
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